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In this work we analyze through a polyphasic approach several Bradyrhizobium strains 22 
isolated in Venezuela from root nodules of Centrosema species. The analysis of the 16S 23 
rRNA gene showed that the strains belong to three clusters within genus Bradyrhizobium 24 
which have 100% similarity with Bradyrhizobium daqingense CCBAU 15774T25 
Bradyrhizobium guangxiense CCBAU 53363T and Bradyrhizobium viridifuturi SEMIA 690T.26 
The results of recA and glnII gene analysis confirmed the identification of the strains 27 
CMVU02 and CMVU30 as Bradyrhizobium viridifuturi but the nodC gene analysis showed 28 
that they belong to a new symbiovar for which we propose the name tropici. Nevertheless, the 29 
concatenated recA and glnII gene phylogenetic analysis, DNA-DNA hybridization and 30 
phenotypic characterization showed that the strains A9T, CMVU44T and CMVU04 belong to 31 
two novel Bradyrhizobium species. The analysis of the nodC gene showed that these strains 32 
also represent two new symbiovars. Based on these results we propose the classification of 33 
the strain A9T isolated from Centrosema molle into the novel species Bradyrhizobium 34 
centrosemae (sv. centrosemae) sp. nov. (type strain A9T= LMG 29515T = CECT 9095T). and 35 
the classification of the strains CMVU44T and CMVU04 isolated from C. macrocarpum into 36 
the novel species Bradyrhizobium americanum (sv. phaseolarum) sp. nov. (type strain 37 
CMVU44T = LMG 29514T = CECT 9096T).  38 
39 
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Centrosema is a leguminous genus of tribe Phaseolae whose species are widely distributed in 50 
the savanna and forests of tropical regions establishing symbiosis with strains of genus 51 
Bradyrhizobium [13, 15, 9]. In a previous work we showed that strains nodulating 52 
Centrosema macrocarpum and Centrosema molle in Venezuela constituted three different 53 
core and symbiotic phylogenetic lineages within this genus [16].  54 
The objective of this work was to investigate the taxonomic status of these Centrosema 55 
nodulating strains through a polyphasic approach. The genetic and phenotypic characteristics 56 
support the classification of the strains CMVU02 and CMVU30 into the species 57 
Bradyrhizobium viridifuturi within a new symbiovar for which we propose the name tropici. 58 
The strains CMVU44T and CMVU04 should be classified as a new species and symbiovar for 59 
which we propose the name Bradyrhizobium americanum sp. nov. symbiovar phaseolarum, 60 
and the strain A9T as a novel species and symbiovar for which we propose the name 61 
Bradyrhizobium centrosemae sp. nov. symbiovar centrosemae.  62 
The 16S rRNA, recA and nodC gene sequences of Centrosema strains were previously 63 
obtained [16]. The glnII gene sequences were obtained in this work for all strains as described 64 
by Vinuesa et al. [22]. All these sequences were aligned with those of the Bradyrhizobium 65 
species using the Clustal W program [19]. The distances were calculated according to 66 
Kimura´s two-parameter model [10]. The phylogenetic trees were inferred using the 67 
neighbour-joining and maximum likelihood (ML) models [7, 17] that yielded similar results 68 
and then only the results of ML analysis are shown. MEGA5.0 [18] was used for all the 69 
phylogenetic analyses.  70 
The analysis of 16S rRNA gene, including all the recently described species of 71 
Bradyrhizobium, confirmed the placement of strains CMVU44T, CMVU04 and A9T into  the 72 
group I and that of strains CMVU02 and CMVU30 into the group II according to the 73 
phylogenetic division of genus Bradyrhizobium proposed by Menna et al. [13] (Fig. 1). 74 
Identical 16S rRNA gene sequences were found between strains CMVU44T and CMVU04,  75 
and between CMVU02 and CMVU30. Therefore, only the 16S rRNA sequences of strains 76 
CMVU44T and CMVU02 were included in the phylogenetic analysis (Fig. 1). The 16S rRNA 77 
gene sequences of strains CMVU44T, A9T and CMVU02 were identical to those of 78 
Bradyrhizobium daqingense CCBAU 15774T, Bradyrhizobium guangxiense CCBAU 53363T79 
and Bradyrhizobium viridifuturi SEMIA 690 T, respectively. Such 100% similarity  in the 16S 80 
rRNA gene does not imply the Centrosema strains to belong to these species since many 81 
species of genus Bradyrhizobium have identical or almost identical 16S rRNA gene sequence 82 
(see Fig. 1), but they can be differentiated by their housekeeping genes.  83 
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Hence, in this work we analysed the sequences of the two housekeeping genes, recA and 84 
glnII, that have been analysed in all Bradyrhizobium species. The results of the phylogenetic 85 
analysis of the concatenated sequences of these two genes (Fig. 2) showed that the strains 86 
from Bradyrhizobium group II, CMVU02 and CMVU30, clustered in a separate branch with 87 
the type strain of B. viridifuturi SEMIA 690T. Sequence similarity values higher than 99% 88 
were found among the strains CMVU02, CMVU30 and the type strain B. viridifuturi SEMIA 89 
690T in both recA and glnII genes. Therefore strains CMVU02 and CMVU30 were classified 90 
into the species B. viridifuturi whose type strain SEMIA 690T was isolated from Centrosema 91 
pubescens nodules in Brazil [9]. 92 
The strains CMVU44T and CMVU04 are phylogenetically related to B. daqingense CCBAU 93 
15774T (Fig 2) and showed 99% similarity in both recA and glnII genes between them and 94 
less than 96% and 98.5% in recA and glnII genes, respectively, with respect to the type strain 95 
of B. daqingense CCBAU 15774T.  96 
Besides, the strain A9T showed 97.8% and 96.4% in recA and glnII genes, respectively, with 97 
respect to its closest relative B. guangxiense CCBAU 53363T, grouping in the same 98 
phylogenetic cluster (Fig. 2). These results support the description of two novel species within 99 
genus Bradyrhizobium since several species from this genus, some of them recently 100 
described, presented similar distances between them, such as B. canariense and B. lupini, B. 101 
huanghaihainense and B. arachidis, B. ferriligni and B. pachyrhizi, B. paxllaeri and B. 102 
jicamae or B. embrapense and B. tropiciagri (Fig. 2). 103 
The results of the housekeeping gene analysis were confirmed after DNA-DNA hybridization 104 
which was performed as indicated earlier [6, 24] and showed an average of 84.5% (± 12.5) 105 
between the strains CMVU44T and CMVU04, as correspond to strains belonging to the same 106 
species, and an average of 46% (± 6) between the strains CMVU44T and Bradyrhizobium 107 
daqingense CCBAU 15774T. The strain A9T showed an average of 51% (± 7) with respect to 108 
B. guangxiense CCBAU 53363T. Since these values are below the 70% threshold value of 109 
DNA-DNA similarity considered for definition of bacterial species [23], the Centrosema 110 
strains studied in this work represent two novel species of genus Bradyrhizobium.111 
DNA for analysis of base composition was carried out as previously reported [3]. The mol % 112 
G+C content of DNA was determined using the thermal denaturation method [12]. The G+C 113 
content of strains A9T and CMVU44T were 65.1% and 62.7%, respectively, which is within 114 
the range reported for Bradyrhizobium species [11].  115 
The phenotypic characterization was performed as was previously described for 116 
Bradyrhizobium [14]. API 20NE galleries and Biolog GN2 MicroPlates were inoculated 117 
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according to the manufacturer’s instructions. The galleries were incubated for 7 days at 28ºC. 118 
Growth temperature range was determined by incubating cultures in YMA [20] at 4, 15, 28, 119 
37 and 45ºC. Growth pH range was determined in the same medium with final pH 4.5, 6, 7, 8, 120 
9 and 10. PCA buffer (Na2HPO4 0.4M and citric acid 0.2M) was used to adjust the pH 4 and 121 
6, phosphate buffer (Na2HPO4 0.2M and NaH2PO4 0.2M) was used for pH 7 and TE buffer 122 
0.2M was used for pH 8, 9 and 10. Salt tolerance was tested in the same medium containing 123 
0.5, 1, 1.5, 2 and 2.5% (w/v) NaCl. For testing the natural antibiotic resistance the disc 124 
diffusion method on YMA was used. The discs contained the following antibiotics: ampicillin 125 
(g), erythromycin (g), ciprofloxacin (g), penicillin (IU), polymyxin (00 IU), 126 
cloxacillin (g), oxytetracycline (g), gentamycin (g), cefuroxime (g), or 127 
neomycin (g), (Becton Dikinson, BBL). The type strains of B. daqingense and B. 128 
guangxiense were included in the phenotypic study as reference. Phenotypic characteristics of 129 
the novel species are reported below in the species description and the differential 130 
characteristics with respect to the closest species of Bradyrhizobium are shown in Table 1.  131 
The genus Bradyrhizobium currently contains several symbiovars described on the basis of 132 
their nodC gene analysis (Fig. 3). According to this analysis the strains CMVU02 and 133 
CMVU30 formed a cluster with the type strains of B. viridifuturi SEMIA 690T, B. tropiciagri134 
CNPSo 1112T and B. embrapense CNPSo 2833T, CNPSo 1112T, isolated from Centrosema 135 
pubescens, Neonotonia wightii and Desmodium heterocarpon in Brazil [5, 9]. This cluster is 136 
phylogenetically divergent to that formed by the Bradyrhizobium symbiovars defined to date, 137 
genistearum [21], glycinearum [21], retamae [8], sierranevadense [4] and vignae [2]. 138 
Therefore it constitutes a new symbiovar within genus Bradyrhizobium for which we propose 139 
the name tropici.  140 
The strains CMVU44T and CMVU04 formed an independent cluster being their closest 141 
relatives the type strains from the species B. iriomotense EK05T and B. manausense BR 3351T142 
but with less than 87% similarity in the nodC gene. The strain A9T also formed a divergent 143 
branch with respect to the defined simbiovars being its closest relative the species B. 144 
yuanmingense NBRC 100594T and a group of species from symbiovar glycinearum 145 
nodulating soybean with similarities also lower than 87% in the nodC gene. Therefore the 146 
Centrosema strains CMVU44T and CMVU04 and A9T belong to two novel symbiovars within 147 
genus Bradyrhizobium. The strains CMVU44T and CMVU04 with identical nodC genes 148 
belong to the same symbiovar for which the name phaseolarum is proposed, in reference to 149 
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the tribe Phaseolae in which the legume genus Centrosema is included, and the strain A9T150 
belongs to a different symbiovar for which the name centrosemae is proposed.  151 
Based on their phenotypic, genotypic and symbiotic characteristics we propose that the strains 152 
isolated from Centrosema nodules in Venezuela belong to a new symbiovar named tropici 153 
within the species B. viridifuturi and to two novel species and symbiovars with the names 154 
Bradyrhizobium centrosemae sp. nov. (sv centrosemae) and Bradyrhizobium americanum sp. 155 
nov. (sv. phaseolarum).  156 
157 
Description of Bradyrhizobium centrosemae sp. nov.158 
Bradyrhizobium centrosemae (cen.tro.se'ma.e. N.L. gen. n. centrosemae, of Centrosema, 159 
isolated from Centrosema nodules) 160 
Cells are Gram negative rods as for the other species of the genus. Colonies are small, pearl 161 
white, less than 1 mm in diameter after 7 days incubation on YMA at 28 °C. The strains are 162 
strictly aerobic and grow from pH 4.5 to 7.5, with optimum growth at pH 7. They grow from 163 
10 °C to 37 °C with optimum growth at 28 °C. The strain grows in presence of 1% NaCl. 164 
Arginine dihydrolase and gelatinase are negative. Urease and -galactosidase production and 165 
esculin hydrolysis are positive. Nitrate reduction was weak. Assimilation of D-glucose, L-166 
arabinose, D-mannose, mannitol and gluconate is positive. Assimilation of N-acetyl-167 
glucosamine, maltose, malate, caprate, adipate, citrate and phenylacetate is negative. 168 
Oxidation of dextrin, tween 40, tween 80, L-arabinose, D-arabitol, D-fructose, L-fucose, D-169 
galactose,-D-glucose, D-mannitol, D-mannose, L-rhamnose, D-sorbitol, methylpyruvate, 170 
mono-methyl-succinate, acetic acid, cis-aconitic acid, formic acid, D-galactonic acid lactone, 171 
D-galacturonic acid, gluconic acid, D-glucuronic acid, -hydroxybutyric acid, -172 
hydroxybutyric, p-hydroxy phenylacetic acid, itaconic acid, -ketobutiric acid, -ketoglutaric 173 
acid, -ketovaleric acid, D,L-lactic acid, propionic acid, quinic acid, D-saccharic acid, 174 
succinic acid, bromosuccinic acid, succinamic acid, glucuronamide, L-alaninamide, D-175 
alanine, L-asparagine, L-aspartic acid, L-glutamic acid, L-leucine, L-phenylalanine, L-176 
pyroglutamic acid, L-threonine, urocanic acid and glycerol as carbon source is positive. 177 
Oxidation of -cyclodextrin, glycogen, N-acetyl-galactosamine, N-acetyl-glucosamine, 178 
adonitol, D-cellobiose, i-erythritol, gentiobiose, m-inositol, -D-lactose, lactulose, maltose, 179 
D-melibiose, -methyl-D-glucoside, D-psicose, D-raffinose, sucrose, D-trehalose, turanose, 180 
xylitol, citric acid, D-glucosaminic acid, -hydroxybutyric acid, malonic acid, L-alanine, L-181 
alanylglycine, glycyl-L-aspartic acid, glycyl-L-glutamic acid, L-histidine, hydroxy-L-proline, 182 
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L-ornithine, L-proline, D-serine, L-serine, D,L-carnitine, -aminobutyric acid, inosine, 183 
uridine, thymidine, phenylethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, D,L--184 
glycerol phosphate, glucose-1-phosphate and glucose-6-phosphate is negative. Oxidation of 185 
sebacic acid is weak. Resistant to ampicillin, penicillin, cloxacillin, ciprofloxacin, 186 
gentamycin, tetracycline, polymyxin B and erythromycin. All strains are sensitive to 187 
cefuroxime and neomycin. The type strain A9T (LMG 29515T= CECT 9095T) has a G+C 188 
content of 65.1% and was isolated from effective nodules of Centrosema molle in Venezuela. 189 
190 
Description of Bradyrhizobium americanum sp. nov.191 
Bradyrhizobium americanum (a.me.ri.ca'num. N.L. adj. americanum, American, pertaining to 192 
the American continent) 193 
Cells are Gram negative rods as for the other species of the genus. Colonies are small, pearl 194 
white, less than 1 mm in diameter after 7 days incubation on YMA at 28 °C. The strains are 195 
strictly aerobic and grow from pH 6.0 to 8.0, with optimum growth at pH 7. They grow from 196 
15 °C to 35 °C with optimum growth at 28 °C. The strains do not grow in presence of 1% 197 
NaCl. Nitrate reduction, arginine dihydrolase, -galactosidase and gelatinase are negative. 198 
Urease production and esculin hydrolysis are positive. Assimilation of D-glucose, L-199 
arabinose, D-mannose, mannitol and gluconate is positive. Assimilation of maltose, N-acetyl-200 
glucosamine, malate, caprate, citrate and phenylacetate is negative. Assimilation of adipate is 201 
weak. Oxidation of tween 40, tween 80, L-arabinose, D-fructose, L-fucose, D-galactose,-D-202 
glucose, D-mannitol, D-psicose, L-rhamnose, D-sorbitol, methylpyruvate, mono-methyl-203 
succinate, acetic acid, formic acid, gluconic acid, D-glucosaminic acid, -hydroxybutyric 204 
acid, -hydroxybutyric acid, -hydroxybutyric acid, -ketoglutaric acid, D,L-lactic acid, 205 
propionic acid, D-saccharic acid, sebacic acid, succinic acid, succinamic acid, glucuronamide, 206 
L-leucine, L-phenylalanine and L-pyroglutamic acid as carbon source is positive. Oxidation 207 
of -cyclodextrin, dextrin, glycogen, N-acetyl-galactosamine, N-acetyl-glucosamine, 208 
adonitol, D-cellobiose, i-erythritol, gentiobiose, m-inositol, -D-lactose, lactulose, maltose, 209 
D-mannose, D-melibiose, -methyl-D-glucoside, D-raffinose, sucrose, D-trehalose, cis-210 
aconitic acid, p-hydroxy phenylacetic acid, L-alanine, L-asparagine, glycyl-L-aspartic acid, 211 
glycyl-L-glutamic acid, L-histidine, hydroxy-L-proline, L-ornithine, D-serine, L-serine, D,L-212 
carnitine, -aminobutyric acid, urocanic acid, inosine, uridine, thymidine, phenylethylamine, 213 
putrescine, 2-aminoethanol, 2,3-butanediol, glycerol, D,L--glycerol phosphate, glucose-1-214 
phosphate and glucose-6-phosphate is negative. Oxidation of citric acid, bromosuccinic acid 215 
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and L-proline, is weak. Oxidation of D-arabitol, turanose, xylitol, D-galactonic acid lactone, 216 
D-galacturonic acid, D-glucuronic acid, itaconic acid, -ketobutiric acid, -ketovaleric acid, 217 
malonic acid, quinic acid, L-alaninamide, L-alanylglycine, D-alanine, L-aspartic acid, L-218 
glutamic acid and L-threonine is variable. Resistant to cloxacillin, ciprofloxacin, polymyxin 219 
B, gentamycin, neomycin and erythromycin. All strains are sensitive to penicillin and 220 
cefuroxime. The strains were resistant or weakly sensitive to tetracycline and ampicillin. The 221 
type strain CMVU44T (LMG 29514T= CECT 9096T) has a G+C content of 62.7% and was 222 
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Figure 1. Maximum Likelihood phylogenetic rooted tree based on rrs gene sequences 339 
showing the taxonomic affiliation of the studied Centrosema strains and the type strains of the 340 
validly described Bradyrhizobium species. Bootstrap values calculated for 1000 replications 341 
are indicated. Bar, 2 nt substitution per 100 nt. Accession numbers from Genbank are given in 342 
brackets. 343 
344 
Figure 2. Maximum Likelihood phylogenetic tree based on concatenated recA and glnII genes 345 
sequences showing the taxonomic affiliation of the Centrosema strains and the type strains of 346 
the validly described Bradyrhizobium species. Bootstrap values calculated for 1000 347 
replications are indicated. Bar, 2 nt substitution per 100 nt. Accession numbers from Genbank 348 
are given in brackets. 349 
350 
Figure 3. Maximum Likelihood phylogenetic tree based on nodC gene sequences showing the 351 
position of the Centrosema strains indicating the different symbiovars defined within 352 
Bradyrhizobium genus including the three novel symbiovars proposed in this work. Bootstrap 353 
values calculated for 1000 replications are indicated. Bar, 5 nt substitution per 100 nt. 354 





Table 1. Differential characteristics among the novel species of Bradyrhizobium isolated from 
Centrosema nodules in Venezuela and their closest related species of this genus. +: positive, -: negative, 
w: weak.











pH 4.5 - - - + -
37ºC - - + + w
1% NaCl - - + + w
Oxidation of (GN2 plates):
L-rhamnose + + + + -
Acetic acid w w w + -
Citric acid - - - - +
D-glucosaminic acid + + - - +
-ketobutyric acid - - + + -
L-pyroglutamic acid + + - + +
Table 1
Bradyrhizobium guangdongense CCBAU 51649T (KC508867) 
Bradyrhizobium manausense BR3351T (HQ641226) 
Bradyrhizobium vignae 7-2T (KP899563) 
Bradyrhizobium ganzhouense RITF806T (JQ796661) 
Bradyrhizobium rifense CTAW71T (EU561074)  
Bradyrhizobium cytisi CTAW11T (EU561065) 
Bradyrhizobium arachidis CCBAU 051107T (HM107167) 
Bradyrhizobium huanghuaihaiense CCBAU23303T (HQ231463) 
Bradyrhizobium kavangense 14-3T (KP899562) 
Bradyrhizobium ingae BR 10250T (KF927043) 
Bradyrhizobium iriomotense EK05T (AB300992) 
Bradyrhizobium betae PL7HG1T (AY372184) 
Bradyrhizobium diazoefficiens USDA 110T (BA000040)  
Bradyrhizobium oligotrophicum LMG 10732T (JQ619230) 
Bradyrhizobium denitrificans LMG8443T (S46917) 
Bradyrhizobium guangxiense CCBAU 53363T  (KC508877) 
Bradyrhizobium centrosemae A9T  (KC247115) 
Bradyrhizobium subterraneum 58 2-1T (KP308152)  
Bradyrhizobium yuanmingense CCBAU10071T (AF193818) 
Bradyrhizobium japonicum USDA 6T (AP012206) 
Bradyrhizobium lupini USDA3051T (KM114861) 
Bradyrhizobium canariense BTA-1T (AJ558025) 
Bradyrhizobium ottawaense OO99T (JN186270) 
Bradyrhizobium liaoningense LMG18230T (AF208513) 
Bradyrhizobium daqingense CCBAU 15774T (HQ231274) 
Bradyrhizobium americanum CMVU44T  (KU991833) 
Bradyrhizobium retamae Ro19T (KC247085)  
Bradyrhizobium neotropicale BR 10247T (KF927051)  
Bradyrhizobium jicamae PAC68T (AY624134) 
Bradyrhizobium embrapense SEMIA 6208T (AY904773)  
Bradyrhizobium erythrophlei CCBAU 53325T  (KF114645)  
Bradyrhizobium viridifuturi SEMIA 690T (FJ025107)  
Bradyrhizobium sp. CMVU02 (KC247113) 
Bradyrhizobium tropiciagri SEMIA 6148T (AY904753) 
Bradyrhizobium ferriligni CCBAU 51502T  (KJ818096)  
Bradyrhizobium pachyrhizi PAC48T (AY624135) 
Bradyrhizobium elkanii USDA76T (U35000) 
Bradyrhizobium icense LMTR 13T (KF896156) 
Bradyrhizobium valentinum LmjM3T (JX514883) 
Bradyrhizobium paxllaeri LMTR 21T (AY923031) 
Bradyrhizobium lablabi CCBAU23086T (GU433448) 

















Bradyrhizobium canariense BTA-1T (AY591553, AY386765)
Bradyrhizobium lupini USDA 3051T (KM114866, KM114862)
Bradyrhizobium cytisi CTAW11T (GU001575, GU001594)
Bradyrhizobium rifense CTAW71T (GU001585, GU001604)
Bradyrhizobium ganzhouense RITF806T (JX277144, JX277110)
Bradyrhizobium betae LMG 21987T (AB353734, AB353733)
Bradyrhizobium japonicum USDA 6T (AY591555, AF169582)
Bradyrhizobium diazoefficiens USDA 110T (NC_004463)
Bradyrhizobium iriomotense EK05T (AB300996, AB300995)
Bradyrhizobium ingae BR 10250T (KF927061, KF927067)
Bradyrhizobium liaoningense LMG18230T (AY591564, AY386775)
Bradyrhizobium huanghuaihaiense CCBAU 23303T (HQ231595, HQ231639)
Bradyrhizobium arachidis CCBAU 051107T (HM107233, HM107251)
Bradyrhizobium subterraneum 58-2-1T (KM378397, KM378484)
Bradyrhizobium yuanmingense CCBAU 10071T (AY591566, AY386780)
Bradyrhizobium ottawaense OO99T (HQ587287, HQ587750)
Bradyrhizobium neotropicale BR 10247T (KJ661714, KJ661700)
Bradyrhizobium daqingense CCBAU 15774T (HQ231270, HQ231301)
Bradyrhizobium americanum CMVU44T (KC247125, KX012942)
Bradyrhizobium americanum CMVU04 (KC247127, KX012941)
Bradyrhizobium vignae 7-2T  (KM378374, KM378443)
Bradyrhizobium kavangense 14-3T (KM37839,  KM378446)
Bradyrhizobium manausense BR 3351T (KF785992, KF785986)
Bradyrhizobium guangdongense CCBAU 51649T (KC509269 , KC509023)
Bradyrhizobium guangxiense CCBAU 53363T (KC509279, KC509033)
Bradyrhizobium centrosemae A9T (KC247129, KX012940)
Bradyrhizobium jicamae PAC68T (HM590776, FJ428204)
Bradyrhizobium paxllaeri LMTR 21T (JX943617, KF896169)
Bradyrhizobium lablabi CCBAU 23086T (GU433522, GU433498)
Bradyrhizobium retamae Ro19T (KC247094, KC247108) 
Bradyrhizobium  icense LMTR 13T (JX943615, KF896175)
Bradyrhizobium valentinum LmjM3T (JX518589, JX518575)
Bradyrhizobium erythrophlei  CCBAU 53325T (KF114669, KF114693)
Bradyrhizobium viridifuturi CMVU02 (KC247126, KX012943)
Bradyrhizobium viridifuturi CMVU30 (KC247128, KX012944)
Bradyrhizobium viridifuturi SEMIA 690T (KR149140 , KR149131)
Bradyrhizobium embrapense SEMIA 6208T (HQ634899, GQ160500)
Bradyrhizobium tropiciagri SEMIA 6148T (FJ39116, FJ391048)
Bradyrhizobium elkanii LMG 6134T (AY591568, AY599117)
Bradyrhizobium ferriligni  CCBAU 51502T (KJ818112, KJ818099) 
Bradyrhizobium pachyrhizi PAC48T (HM590777, FJ428201)
Bradyrhizobium denitrificans LMG 8443T (EU665419, HM047121) 



























Bradyrhizobium huanghuaihaiense CCBAU 23303T (HQ231507) Glycine max
Bradyrhizobium diazoefficiens USDA 110T (NC_004463) Glycine max
Bradyrhizobium japonicum USDA 6T (AB354632) Glycine max
Bradyrhizobium ottawaense OO99T (HQ587980) Glycine max
Bradyrhizobium daqingense CCBAU 15774T (HQ231326) Glycine max
Bradyrhizobium yuanmingense CCBAU 10071T (AB354633) Lespedeza cuneata
Bradyrhizobium centrosemae A9T (KC247134) Centrosema molle
Bradyrhizobium arachidis CCBAU 051107T (HM107267) Arachis hypogaea
Bradyrhizobium vignae 7-2T (KT362339) Vigna unguiculata
Bradyrhizobium kavangense 14-3 (KT033402) Vigna unguiculata
Bradyrhizobium tropiciagri SEMIA 6148T (KP234520 ) Neonotonia wightii
Bradyrhizobium viridifuturi CMVU30 (KC247133) Centrosema macrocarpum
Bradyrhizobium viridifuturi CMVU02 (KC247131) Centrosema macrocarpum
Bradyrhizobium viridifuturi SEMIA 690T (LGTB01000005) Centrosema pubescens
Bradyrhizobium embrapense SEMIA 6208T (KP234521) Desmodium heterocarpon
Bradyrhizobium sp. VUPME10 (HG940520) Vigna unguiculata
Bradyrhizobium pachyrhizi PAC48T (HQ588110) Pachyrhizus erosus
Bradyrhizobium ferriligni  CCBAU 51502T (KJ818109) Erythrophleum fordii
Bradyrhizobium elkanii USDA 76T (HQ233221) Glycine max
Bradyrhizobium sp. GV137 (KF483556) Genista versicolor
Bradyrhizobium erythrophlei  CCBAU 53325T (KF114576) Erythrophleum fordii
Bradyrhizobium retamae Ro19T (KC247112) Retama sphaerocarpa
Bradyrhizobium valentinum LmjM3T (JX514897) Lupinus mariae-josephae
Bradyrhizobium icense LMTR 13T (KF896159) Phaseolus lunatus
Bradyrhizobium lablabi CCBAU 23086T (GU433565) Lablab purpureus
Bradyrhizobium paxllaeri LMTR 21T (KF896160) Phaseolus lunatus
Bradyrhizobium canariense BTA-1T (AJ560653) Chamaecytisus proliferus
Bradyrhizobium lupini USDA 3051T (KM114864) Lupinus angustifolius 
Bradyrhizobium cytisi CTAW11T (EU597844) Cytisus triflorus
Bradyrhizobium rifense CTAW71T (EU597853) Cytisus triflorus
Bradyrhizobium ganzhouense RITF806T (JX292035) Acacia melanoxylon
Bradyrhizobium neotropicale BR10247T (KJ661727) Centrolobium paraense
Bradyrhizobium jicamae PAC68T (AB573869) Pachyrhizus erosus
Bradyrhizobium americanum CMVU44T (KC247130) Centrosema macrocarpum
Bradyrhizobium americanum CMVU04 (KC247132) Centrosema macrocarpum
Bradyrhizobium iriomotense EK05T (AB301000) Entada koshunensis
Bradyrhizobium manausense BR 3351T (KF786002) Vigna unguiculata99
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